IN THE U.S. PATENT AND TRADEMARK OFFICE 



Applicants: Eijiro WATANABE et ai. 

Serial No.: 08/992,914 Group: 1638 

Filed: December 18, 1997 Examiner: D.H.Kruse 

For: RAFFINOSE SYNTHASE GENES AND THEIR USE 



DECLARATION UNDER 37 CFR 1.132 



Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

I, Akitsu NAGASAWA, citizen of Japan and residing in Kamokogahara 
3-28-56, Higashi-Nada-ku, Kobe-shi, Hyogo-ken, Japan, declare and say that: 

1. I completed the master's course, with a major in agricultural biology, 
of the graduate school of Kyoto University and obtained a master's degree in 
agriculture at Kyoto University in March, 1984. 

2. From April, 1984 to the present, I have been an employee of 
Sumitomo Chemical Company, Limited, the assignee of the above-identified 
application. 

3. From April, 1984 to the present, I have been engaged in research 
works for plant engineering using recombination and other gene manipulation, such as 
cloning of plant genes, preparation and evaluation of transgenic plants. 

4. I am one of the members of the research project related to the 
above-identified application and am familiar with the subject matter thereof. 

5. I have read the Office Action mailed March 11, 2005 and the 
reference cited, and am familiar with the subject matter thereof. 

6. To demonstrate successful identification of raffinose synthase genes 
in plant, I have made the following computer analysis. 
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ANALYSIS 

1) The overall sequence homologies (%) among the amino acid sequences of 
raffinose synthases (RFSs), seed imbibition protein (SIP) and stachyose synthases 
(STSs) shown in Table 1 attached hereto were calculated based on a global multiple 
alignment (the alignment of sequences over their entire length) using the gene analysis 
software GENETYX-SV/RC for Windows version 6.1.0 (GENETYX Corporation; 
http://www.sdc.co.jp/genetyx/) with default parameters. The global multiple 
alignment was generated using CLUSTAL sequence analysis program. The amino 
acid sequences of the RFSs, SIP and STSs used to produce the global multiple 
alignment are as follows: 

Sc-02: 

MAPPS I TKTATLQDV I ST I D I GNGNSPLF S I TLDQSRDFLANGHPFLTQV 
PPNITTTTTTTASSFLNLKSNKDTIPNNNNTMLLQQGCFVGFNSTEPKSH 
HVVPLGKLKG I KFMS 1 FRFKVWWTTHWVGTNGQELQHETQML I LDKNDSL 
GRPYVLLLPILENTFRTSLQPGLNDHIGMSVESGSTHVTGSSFKACLYIH 
LSNDPYSILKEAVKVIQTQLGTFKTLEEKTAPSI IDKFGWCTWDAFYLKV 
HPKGVWEGVKSLTDGGCPPGFVI IDDGWQSICHDDDDEDDSGMNRTSAGE 
QMPCRLVKYEENSKFREYENPENGGKKGLGGFVRDLKEEFGSVESVYVWH 
ALCGYWGGVRPGVHGMPKARVWPKVSQGLKMTMEDLAVDKIVENGVGLV 
PPDFAHEMFDGLHSHLESAGIDGVKVDVIHLLELLSEEYGGRVELARAYY 
KALTSSVKKHFKGNGVIASMEHCNDFFLLGTEAISLGRVGDDFWCSDPSG 
DPNGTYWLQGCHMVHCAYNSLWMGNFIQPDWDMFQSTHPCAEFHAASRAI 
SGGP I YVSDCVGNHNFKLLKSL VLPDGS I LRCQHYALPTRDCLFEDPLHN 
GKTMLKIWNLNKYTGVLGLFNCQGGGWCPEARRNKSVSEFSRAVTCYASP 
EDIEWCNGKTPMSTKGVDFFAVYFFKEKKLRLMKCSDRLKVSLEPFSFEL 
MTVSPVKVFSKRF I QFAP I GLV.NMLNSGGAI QSLEFDDNASLVK I GVRGC 
GEMSVFASEKPVCCKIDGVKVKFLYEDKMARVQILWPSSSTLSLVQFLF 



Sc-03: 

MAPSFSKENSKTCDEVANHDDCNTCPI ISLEESNFMVNGHVILSQVPSN1 
TA I SKMGFDGLFVGFDAPEPKARHVVSVGQLKG IPFMSI FRFKVWWTTHW 
TGSNGRDLEHETQ I L 1 LDKSDEGLGRPY I V I LPL I EGPFRASLQPGS VDD 
YVD I CVESGSTKVVGDSFRAVL Y I RAGPDPFKL I KDTMKEVQAHLGTFKL 
LDDKTPPG I VDKFGWCTWDAFYLKYEXYGVWEGVKGL VENGVPPGL VL I D 
DGWQS I CHDDDP I TDQEGI NRTS AGEQMPCRL I KYEENFKFRDYKSPN I M 
GHEDHPNMGMRAFVRDLKEEFKTVEHVYVWHAFTGYWGGVRPNVPGLXEA 
QVVTPKLSPGLEMTMEDLAVDKIVNNGIGLVQPDKAQELYEGLHSHLENC 
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G I DGVKVDV I HLLEMMAEDYGGRVEL AKTYYKA I TE S VRKHFKGNGV I AS 
MEQCNDFMLLGTET I CL GRVGDDF WP TDP S GD I NGTYWLQGCHMVHCAYN 
SLWMGNF I HPDWDMFQS THP CAEFHAASRA I S GGP I YVSDVVGKHN I PLL 
KRLVLADGSILRCEYHALPTKDCLFVDPLHDGKTMLKIWNLNKYNGVLGV 
FNCQGGGWSRESRKNLCFSEYSKPISCKTSPKDVEWENGHKPFPIKGVEC 
FAMYFTKEKKL I LSQLSDT IE I SLDPFDYEL I VVSPMT I LPWES I AFAP I 
GLVNMLNAGGAVKSLDISEDNEDKMVQVGIKGAGEMMVYSSEKPKACRVN 
GEDMEFEYEESMIKVQVTWNHNSGGFTTVEYLF 



Sc-04 (truncated) : 

MAPS I SKTVELNSFGLVNGNLPL S I TLEGSNFL ANGHPFLTEVPEN 1 1 VT 
PSPIDAKSSKNNEDDDVVGCFVGFHADEPRSRHVASLGKLRGIKFMSIFR 
FKVWWTTHWVGSNGHELEHETQMMLLDKNDQLGRPFVL I LP I LQASFRAS 
LQPGLDDYVDVCMESGSTRVCGSSFGSCLYVHVGHDPYQLLREATKVVRM 
HLGTFKLLEEKTAPVI IDKFGWCTWDAFYLKVHPSGVWEGVKGLVEGGCP 
PGMVL IDDGWQAI CHDEDP I TDQEGMKRTSAGEQMPCRLVKLEENYKFRQ 
YCSGKDSEKGMGAFVRDLKEQFRSVEQVYVWHALCGYWGGVRPKVPGMPQ 
AKVVTPKLSNGLKLTMKDLAVDKIVSNGVGLVPPHLAHLLYEGLHSRLES 
AGIDGVKVDVIHLLEMLSEEYGGRVELAKAYYKALTASVKKHFKGNGVIA 
SMEHCNDFFLLGTEAIALGRVGDDFWCTDPSGDPNGTYWLQGCHMVHCAY 
NSLWMGNFIQPDWDMFQSTHPCAEFHAPLGPSLVDQFTLVIVLESTTSSC 
SRASLCLMGRFCVVNTMHSPHETVCLKTPCMMGRQCSKFGISTNIQVFWV 
YLIAKEVGGVP 



Sc-05 : 

MAPPSVIKSDAAVNGIDLSGKPLFRLEGSDLLANGHVVLTDVPVNVTVTA 
SPYLADKDGEP VDASAGSF I GFNLDGEPRSRHVAS I GKLRD I RFMS I FRF 
KVWWTTHWVGSKGSD I ENETQ 1 1 ILENSGSGRPYVLLLPLLEGSFRSSFQ 
PGEDDDVAVCVESGSTQVTGSEFRQVVYVHAGDDPFKLVKDAMKVVRVHM 
NTFKLLEEKXPPGIVDKFGWCTWDAFYLTVNPDGVHKGVKCLVDGGCPPG 
LVLIDDGWQSIGHDSDGIDVEGMSCTVAGEQMPCRLLKFQENFKFRDYVS 
PKDKNEVGMKAFVRDLKEEFSTVDYIYVWHALCGYWGGLRPGAPTLPPST 
I VRPELSPGLKLTMQDL AVDK I VDTG I GFVSPDMANEFYEGLHSHLQNVG 
I DGVKVDV I H I LEMLCEKYGGRVDL AKAYFKALTSSVNKHFDGNGV I ASM 
EHCNDFMFLGTEA I S L GRVGDDFWCTDP S GD I NGTYWLQGCHMVHCAYNS 
LWMGNF I QPDWDMFQSTHPCAEFHAASRAI SGGP I Y I SDCVGQHDFDLLK 
RLVLPDGS ILRCEHYALPTRDRLFEDPLHDGKTMLKIWNLNKYTGI IGAF 
NCQGGGWCRETRRNQCFSQCVNTLTATTNPKDVEWNSGNNP I SVENVEEF 
ALFLSQSKKLVLSGPNDDLE I TLEPFKFEL I TVSPVVT IEGSSVQFAP I G 
LVNMLNTSGAIRSLVYHEESVEIGVRGAGEFRVYASRKPASCKIDGEVVE 
FGYEESMVMVQVPWSAPEGLSSIKYEF 
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PsRFS: 

MAPPS I TKTATQQDV I STVD I GNSPLLS I SLDQSRNFL VNGHPFLTQVPP 
NITTTTTSTPSPFLDFKSNKDTIANNNNTLQQQGCFVGFNTTEAKSHHVV 
PLGKLKG IKFTSI FRFKVWWTTHWVGTNGHELQHETQ ILILDKNI SLGRP 
YVLLLPILENSFRTSLQPGLNDYVDMSVESGSTHVTGSTFKACLYLHLSN 
DPYRLVKEAVKVIQTKLGTFKTLEEKTPPSI IEKFGWCTWDAFYLKVHPK 
GVWEGVKALTDGGCPPGFVI IDDGWQSISHDDDDPVTERDGMNRTSAGEQ 
MPCRL I KYEENYKFREYENGDNGGKKGLVGFVRDLKEEFRS VESVYVWHA 
LCGYWGGVRPKVCGMPEAKVVVPKLSPGVKMTMEDLAVDKIVENGVGLVP 
PNL AQEMFDG I HSHLES AG I DGVKVDV I HLLELLSEEYGGRVELAKAYYK 
ALTSSVNKHFKGNGVIASMEHCNDFFLLGTEAISLGRVGDDFWCCDPSGD 
PNGTYWLQGCHMVHCAYNSLWMGNFIHPDWDMFQSTHPCAEFHAASRAIS 
GGPVYVSDCVGNHNFKLLKSFVLPDGS I LRCQHYALPTRDCLFEDPLHNG 
KTMLKIWNLNKYAGVLGLFNCQGGGWCPETRRNKSASEFSHAVTCYASPE 
DIEWCNGKTPMDIKGVDVFAVYFFKEKKLSLMKCSDRLEVSLEPFSFELM 
TVSPLKVFSKRL I QFAP I GL VNMLNSGGAVQSLEFDDS ASL VK I GVRGCG 
EL SVFASEKPVCCK I DGVS VEFDYEDKMVRVQ I LWPGSSTL SLVEFLF 



Aj-05: 

MAPSFKNGGSNVVSFDGLNDMSSPFAIDGSDFTVNGHSFLSDVPENIVAS 

PSPYTS I DKSP VSVGCFVGFDASEPDSRHVVS I GKLKD I RFMS IFRFKVW 
WTTHWVGRNGGDLE SETQ I V I LEKSDSGRP YVFLLP I VEGPFRTS I QPGD 
DDFVDVCVESGSSKVVDASFRSMLYLHAGDDPFALVKEAMKIVRTHLGTF 
RLLEEKTPPGIVDKFGWCTWDAFYLTVHPQGVIEGVRHLVDGGCPPGLVL 
I DDGWQS I GHDSDP I TKEGMNQTVAGEQMPCRLLKFQENYKFRDYVNPKA 
TGPRAGQKGMKAF I DELKGEFKTVEHVYVWHALCGYWGGLRPQVPGLPEA 
RV I QPVLSPGLQMTMEDLAVDK I VLHKVGL VPPEKAEEMYEGLHAHLEKV 
G I DGVK I DV I HLLEMLCEDYGGRVDLAKAYYKAMTKS I NKHFKGNGV I AS 
MEHCNDFMFLGTEAISLGRVGDDFWCTDPSGDPNGTFWLQGCHMVHCAND 
SLWMGNF IHPDWDMFQSTHPCAAFHAASRAI SGGP I YVSDSVGKHNFDLL 
KKLVLPDGS I LRSEYYALPTRDCLFEDPLHNGETMLK I WNLNKFTGV I GA 
FNCQGGGWCRETRRNQCFSQYSKRVTSKTNPKDIEWHSGENP IS IEGVKT 
FALYLYQAKKLILSKPSQDLDIALDPFEFELITVSPVTKL IQTSLHFAPI 
GLVNMLNTSGAIQSVDYDDDLSSVEIGVKGCGEMRVFASKKPRACRIDGE 
DVGFKYDQDQMVVVQVPWP I DSSSGG I SV I EYLF 



HvSIP: 

MTVTPQI T VGDGRL A VRGRT VL S G VP DN VT AAHAAG AGL VDG AF VG AT AA 
EAKSHHVFTFGTLRDCRFMCLFRFKLWWMTQRMGTSGRDVPLETQFILIE 
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VPAAAGNDDGDSSDGDSEPVYLVMLPLLEGQFRTVLQGNDQDELQICIES 
GDKAVETEQGMNNVYVHAGTNPFDTITQAVKAVEKHTQTFHHREKKTVPS 
F VDWFGWCTWDAF YTDVTADGVKQGLRSL AEGGAPPRFL 1 1 DDGWQQ I GS 
ENKDDPGVAVQEGAQFASRLTG I RENTKFQSEHNQEETPGLKRLVDETKK 
EHGVKSVYVWHAMAGYWGGVKPSAAGMEHYEPALAYPVQSPGVTGNQPDI 
VMDSLSVLGLGLVHPRRVHRFYDELHAYLAACGVDGVKVDVQNIVETLGA 
GHGGRVALTRAYHRALEASVARNFPDNGCISCMCHNTDMLYSAKQTAVVR 
ASDDFYPRDPASHTVHISSVAYNTLFLGEFMQPDWDMFHSLHPAAEYHGA 
ARAIGGCPIYVSDKPGNHNFDLLRKLVLPDGSVLRAQLPGRPTRDCLFSD 
PARDGASLLK I WNMNKC AGVVGVFNCQGAGWCRVAKKTR I HDEAPGTLTG 
SVRAEDVEAIAQAAGTGDW GGEAVVYAHRAGELVRLPRGATLPVTLKRLE 
YELFHVCPVRAVAPGVSFAP I GLLHMFNAGGAVEECTVETGEDGNAVVGL 
RVRGCGRFGAYCSRRPAKCSVDSADVEFTYDSDTGLVTADVPVPEKEMYR 
CALEIRV 



AmSTS: 

MAPPYDP I P I P I PMS A I LNFLSSTVKDNSFELLDGTL SVKNVP I LTD I P S 
NVSFSSFSSIVQSSEAPVPLFQRAQSLSSSGGFLGFSQNEPSSRLMNSLG 
KFTDRDFVS I FRFKTWWSTQWVGTTGSD I QMETQW I MLDVPE I KSYAVVV 
P I VEGKFRS ALFPGKDGH I L I GAESGSTKVKTSNFDA I AYVHVSENP YTL 
MRDAYT AVRVHLNTFKL I EEKS APPLVNKFGWWTWDAFYLT VEP AG I YHG 
VQEFADGGLTPRFLI IDDGWQSINNDDNDPNEDAKNLVLGGTQMTARLHR 
LDECEKFRKYKGGSMSGPNRPPFDPKKPKLL I SKA I E I EVAEKARDKAAQ 
SGVTDLARYEAEIEKLTKELDQMFGGGGEETSSGKSCSSCSCKSDNFGMK 
AFTKDLRTNFKGLDD I Y VWHAL AG AWGGVRP GATHL NAK I VPTNLSPGLD 
GTMTDL AVVK 1 1 EGS TGL VDPDQAEDF YDSMHS YL S S VG I TGVKVDV I HT 
LEY I SEDYGGRVELAKAYYKGLSKSLAKNFNGTGL I SSMQQCNDFFLLGT 
EQISMGRVGDDFWFQDPNGDPMGVYWLQGVHMIHCAYNSMWMGQFIQPDW 
DMFQSDHPGGYFHAGSRAICGGPVYVSDSLGGHNFDLLKKLVFNDGTIPK 
C I HF ALPTRDCLFKNPLFDSKT I LK I WNFNKYGGV I GAFNCQGAGWDPKE 
QRIKGYSQCYKPLSGSVHVSGIEFDQKKEASEMGEAEEYAVYLSEAEKLS 
LATRDSDP I K I T I QS STFE I FSFVP I KKLGEGVKFAP I GLTNLFNAGGT I 
QGLVYNEGIAKIEVKGDGKFLAYSSVVPKKAYVNGAEKVFAWSGNGKLEL 
D I TWYEECGG I SNVTFVY 



PsSTS-1 : 

MAPPLNSTTSNL IKTES IFDLSERKFKVKGFPLFHDVPENVSFRSFSS I C 
KPSESNAPPSLLQKVLAYSHKGGFFGFSHETPSDRLMNSIGSFNGKDFLS 
I FRFKTWWSTQW I GKSGSDLQMETQWI L I EVPETKSYVV I IP I IEKCFRS 
ALFPGFNDHVKI I AESGSTKVKESTFNS I AYVHFSENPYDLMKEAYS A I R 
VHLNSFRLLEEKT I PNLVDKFGWCTWDAFYLTVNP I G I FHGLDDFSKGGV 
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EPRFV 1 1 DDGWQS I SFDGYDPNEDAKNL VLGGEQMSGRLHRFDEC YKFRK 
YESGLLLGPNSPPYDPNNFTDL I LKG I EHEKLRKKREEA I SSKSSDLAE I 
ESK I KKVVKE I DDLFGGEQFSSGEKSEMKSEYGLKAFTKDLRTKFKGLDD 
V Y VWHAL C G AWGG VRP E T T HI. DT K I VP (KLS PGLDGTMEDL AWE I SKAS 
LGLVHPSQANELYDSMHSYLAESGITGVKVDVIHSLEYVCDEYGGRVDLA 
KVYYEGLTKS I VKNFNGNGM I ASMQHCNDFFFLGTKQ I SMGRVGDDFWFQ 
DPNGDPMGSFWLQGVHM I HCS YNSLWMGQM I QPDWDMFQSDHVC AKFHAG 
SRA I CGGP I YVSDNVGSHDFDL I KKLVFPDGT IPKCI YFPLPTRDCLFKN 
PLFDHTTVLK I WNFNKYGGV I GAFNCQGAGWDP I MQKFRGFPECYKP IPG 
TVHVTEVEWDQKEETSHLGKAEEYVVYLNQAEELSLMTLKSEPIQFTIQP 
STFEL YSFVP VTKLCGG I KFAP I GLTNMFNSGGT V I DLEYVGNGAK I KVK 
GGGSFLAYSSESPKKFQLNGCEVDFEWLGDGKLCVNVPWIEEACGVSDME 
IFF 



PsSTS-2: 

MAPPLNSTTSNLIKTESIFDLSERKFKVKGFPLFHDVPENVSFRSFSSIC 

KPSESNAPPSLLQKVLAYSHKGGFFGFSHETPSDRLMNSLGSFNGKDFLS 
I FRFKTWWSTQW I GKSGSDLQMETQW I L I EVPETKS YVV 1 1 P II EKCFRS 
ALFPGFNDHVK 1 1 AESGSTKVKESTFNS I AYVHFSENP YDLMKEAY I A I R 
VHLNSFRLLEEKTIPNLVDKFGWCTWDAFYLTVNPIGIFHGLDDFSKGGV 
EPRFV I IDDGWQSISFDGCDPNEDAKNLVLGGEQMSGRLHRFDECYKFRK 
YESGLLLGPNSPPYDPKKFTDL I LKGIEHEKLRKKREEAI SSKSSDLAE I 
ESK I KKVVKE I DDLFGGEQFS S VEKSEMKSEYGLKAFTKDLRTKFKGLDD 
VYVWHALCGAWGGVRPETTHLDTKFVPCKLSPGLDGTMEDLAVVE I SKAS 
LGLVHPSQANELYDSMHSYLAESGITGVKVDVIHSLEYVCDEYGGRVDLA 
KVYYEGLTKS I VKNFNGNGM I ASMQQCNDFFFLGTKQ I SMGRVGDDFWFQ 
DPNGDPMGSFWLQGVHM I HCSYNSLWMGQM I QPDWDMFKSDHVCAKFHAG 
SRA I CGGP I YVSDNVGSHDFDL I KKLVFPDGT IPKCI YFPLPTRDCLFKN 
PLFDHTTLLK I WNFNKYGGVI GAFNCQGAGWDP IMQKFRGFPECYKP IPG 
TVHVTQVEWDQKEETSHFGKAEEYVVYLNQAEELCLMTLKSEP I QFT I QP 
STFELYSFVP VTKLCGG I KFAP I GLTNMFNSGGTV I DLEYVGNGAK I KVK 
GGGSFLAYSSESPKKFQLNGCEVDFEWLGDGKLCVNVPWIEEACGVS 



SaSTS: 

MAPPNDP ISSIFSPL I SVKKDNAFELVGGKLSVKNVPLLSE IPSNVTFKS 
FSS I CQSSGAPAPLYNRAQSLSNCGGFLGFSQKESADSVTNSLGKFTNRE 
FVS I FRFKTWWSTQWVGTSGSD I QMETQWI MLNLPE I KSYAVV I P I VEGK 
FRS ALFPGKDGHVL I SAESGSTCVKTTSFTS I AYVHVSDNPYTLMKDGYT 
AVRVHLDTFKLIEEKSAPPLVNKFGWCTWDAFYLTVEPAGIWNGVKEFSD 
GGFSPRFLI IDDGWQSINIDGQDPNEDAKNLVLGGTQMTARLHRFDECEK 
FRKYKGGSMMGPKVPYFDPKKPKLL I SKAI E I EGVEKARDKA I QSG I TDL 



6 



SQYEIKLKKLNKELDEMFGGGGNDEKGSSKGCSDCSCKSQNSGMKAFTND 
LRTNFKGLDDIYVWHALAGAWGGVKPGATHLNAKIEPCKLSPGLDGTMTD 
LAWK I LEGS I GL VHPDQAEDF YDSMHS YLSKVG I TGVKVDV I HTLEYVS 
ENYGGRVELGKAYYKGLSKSLKKNFNGSGL I SSMQQCNDFFLLGTEQ I SM 
GRVGDDFWFQDPNGDPMGVFWLQGVHMIHCAYNSMWMGQ I IHPDWDMFQS 
DHCSAKFHAGSRA I CGGPVYVSDSLGGHDFDLLKKLVFNDGT I PKCIHFA 
LPTRDCLFKNPLFDSKT I LK I WNFNKYGGVVGAFNCQGAGWDPKEQR I KG 
YSECYKPLSGSVHVSDIEWDQKVEATKMGEAEEYAVYLTESEKLLLTTPE 
SDP I PFTLKSTTFE I FSFVP I KKLGQGVKFAP I GLTNLFNSGGT I QGVVY 
DEGVAKIEVKGDGKFLAYSSSVPKRSYLNGEEVEYKWSGNGKVEVDVPWY 
EECGGISNITFVF 



VaSTS: 

MAPPNDPVNATLGLEPSEKVFDLSDGKLTVKGVVLLSHVPENVTFSSFSS 
ICVPRDAPSSILQRVTAASHKGGFLGFSHVSPSDRLINSLGSFRGRNFLS 
I FRFKTWWSTQWVGNSGSDLQMETQW I L I EVPETESYVV 1 1 P 1 1 EKSFRS 
ALHPGSDDHVKICAESGSTQVRASSFGAIAYVHVAETPYNLMREAYSALR 
VHLDSFRLLEEKTVPRIVDKFGWCTWDAFYLTVNPVGVWHGLKDFSEGGV 
APRFVV I DDGWQS VNFDDEDPNEDAKNLVLGGEQMTARLHRFEEGDKFRK 
YQKGLLLGPNAPSFNPET I KEL I SKG I EAEHLGKQAAA I SAGGSDLAE I E 
LMIVKVREEIDDLFGGKGKESNESGGCCCKAAECGGMKDFTTDLRTEFKG 
LDDVYVWHALCGGWGGVRPGTTHLDSKI IPCKLSPGLVGTMKDLAVDKIV 
EGS I GLVHPHQANDL YDSMHS YL AQTGVTGVK I DV I HSLEYVCEEYGGRV 
EIAKAYYDGLTNSI IKNFNGSGI I ASMQQCNDFFFLGTKQ I PFGRVGDDF 
WFQDPNGDPMGVFWLQGVHMIHCSYNSLWMGQI IQPDWDMFQSDHECAKF 
HAGSRA I CGGP VYVSDS VGSHDFDL I KKLVFPDGTVPKC I YFPLPTRDCL 
FRNPLFDQKTVLK I WNFNKYGGV I GAFNCQGAGWDPKGKKFKGFPECYKA 
ISCTVHVTEYEWDQKKEAEHMGKAEEYVVYLNQAEVLHLMTPVSEPLQLT 
I QPSTFEL YNFVPVEKLGSSN I KFAP I GLTNMFNSGGT I QELEY I EKDVK 
VKVKGGGRFLAYSTQSPKKFQLNGSDAAFQWLPDGKLTLNLAWIEENDGV 
SDLAIFF 



The calculated overall sequence homologies (%) are shown in Table 2 
attached hereto. The homologies between RFSs and SIP are less than 40%. The 
homologies between RFSs and STSs are not higher than 45%. On the other hand, the 
homologies among RFSs are all 50% or higher. Thus, the homologies among RFSs 
are higher than those homologies between RFSs and SIP and between RFSs and STSs. 

A molecular phylogenic tree of the RFSs, SIP and STSs shown in Table 1 is 
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drawn in Figure 1 attached hereto. The molecular phylogenic tree is drawn by the 
UPGMA method using the gene analysis software GENETYX-SV/RC for Windows 
version 6.1.0 (GENETYX Corporation; http://www.sdc.co.jp/genetyx/) with default 
parameters. In the molecular phylogenic tree, RFSs, SIP and STSs form different 
groups respectively. 

In summary, Table 2 and Figure 1 show that RFSs ? SIP and STSs can be 
distinguished from one another based upon a comparison of their amino acid 
sequences. 



2) Attached Table 3 shows the identities obtained using the BLAST program for 

the amino acid sequences of RFSs, SIP and STSs shown in Table 1. Among Sc-02, 
Sc-03, Sc-04 and Sc-05 ? the identities were obtained by searching the "patent database" 
provided by NCBI (National Center for Biotechnology Information) with default 
parameters, using the amino acid sequence of each protein as the "query", and using 
"Protein query vs. translated database (tblastn)" of the NCBI BLAST program. Also, 
other identities were obtained by searching the "non-redundant database" provided by 
NCBI with default parameters, using the amino acid sequence of each protein as the 
"query", and using "Protein-protein BLAST (blastp)" of the NCBI BLAST program. 
The above-identified amino acid sequences of the RFSs, SIP and STSs are used as the 
"query" except that the amino acid sequence of Sc-04 used as the "query" is as follows: 

Sc-04 (full-length) : 

MAPS I SKTVELNSFGLVNGNLPLS I TLEGSNFL ANGHPFLTEVPEN 1 1 VT 
PSPIDAKSSKNNEDDDVVGCFVGFHADEPRSRHVASLGKLRGIKFMSIFR 
FKVWWTTHWVGSNGHELEHETQMMLLDKNDQLGRPFVL I LP I LQASFRAS 
LQPGLDDYVDVCMESGSTRVCGSSFGSCLYVHVGHDPYQLLREATKVVRM 
HLGTFKLLEEKTAPVI IDKFGWCTWDAFYLKVHPSGVWEGVKGLVEGGCP 
PGMVLIDDGWQAICHDEDPITDQEGMKRTSAGEQMPCRLVKLEENYKFRQ 
YCSGKDSEKGMGAFVRDLKEQFRSVEQVYYWHALCGYWGGVRPKVPGMPQ 
AKVVTPKLSNGLKLTMKDLAVDKIVSNGVGLVPPHLAHLLYEGLHSRLES 
AG I DGVKVDV I HLLEMLSEEYGGRVEL AKAYYKALTAS VKKHFKGNGV I A 
SMEHCNDFFLLGTEAIALGRVGDDFWCTDPSGDPNGTYWLQGCHMVHCAY 
NSLWMGNFIQPDWDMFQSTHPCAEFHAASRAISGGPVYVSDCVGKHNFKL 
LKSL ALPDGT I LRCQHYALP TRDCLFEDPLHDGKTMLK I WNLNKYTGVLG 
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LFNCQGGGWCP VTRRNKS ASEFSQTVTCL ASPQD I EWSNGKSP I C I KGMN 
VF AVYLFKDHKLKLMKASEKLE VSLEPFTFELLTVSP V I VLSKKL I QF AP 
I GL VNMLNTGGA I QSMEFDNH I DVVK I GVRGCGEMKVF ASEKP VS CKLDG 
VVVKFDYEDKMLRVQVPWPSASKLSMVEFLF 

As shown in Table 3, the identities between RFSs and SIPs are about 40%. 
The identities between RFSs and STSs range from about 40% to about 50%. On the 
other hand the identities among RFSs are 60% or higher. The identities among STSs 
are also 60% or higher. That is, the identities among RFSs or the identities among 
STSs are higher than the identities between RFSs and SIP or the identities between 
RFSs and STSs. Thus, RFSs, SIP or STSs can be distinguished based on the results 
of analysis using BLAST program. 

3) Attached Table 4 shows the identities obtained using another BLAST program 
for the amino acid sequences of RFSs, SIP and STSs shown in Table 1. All possible 
pair-wised amino acid sequence comparison were made by the "Blast 2 Sequences" 
program from NCBI (http://www.ncbi.nlm.nih.gov/blast/bl2seq/bl2.html). Sequence 
identities were calculated using default parameters, program; blastp, matrix; 
BLOSUM62, open gap penalty; 11, extension gap penalty; 1, gap x dropoff; 50, 
expect; 10.0, and word size; 3. The amino acid sequences of the RFSs, SIP and STSs 
used to calculate sequence identities are identical to those used as the "query" to obtain 
identities shown in Table 3. Results were essentially the same with former two types 
of comparison. 

4) In conclusion, raffinose synthases (RFSs), seed imbibition protein (SIP) and 
stachyose synthases (STSs) were clearly distinguished from one another based on 
comparison of their amino acid sequences. 
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7. I declare further that all statements made herein of my own 

knowledge are true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonments, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the above-identified application or any patent 
issued thereon. 



This day of September, 2005 




Akitsu NAGASAWA 
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Fig. 1 



[GENETYX : Evolutionary tree] 
Bate : 2D04 .2,4 
Method: UPGHA 
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